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Abstract— Concrete-filled-steel-tube columns have been 

adopted commonly for column production of tall buildings 

due to its exceptional confining outcome. However, the 

central part of concrete in CFST columns have relatively 

small involvement towards bending and torsion resistance, 

which can be efficiently replaced by another empty steel tube 

with much smaller area without reducing the load carrying 

capacity due to compound action. In the present work an 

analysis is made to study the effect of thickness, diameter of 

steel tube, grade of concrete and volume added to the steel 

tubes on the performance of CFST under axial compression 

using software package NASTRAN the result shows that 

concrete packed steel tubes exhibited significant 

improvement as the (slenderness ratio) l/d ratio of the 

columns goes on enhancing then ultimate load of the 

columns goes on declining in concrete in filled steel tube 

columns. A systematic investigation of behaviour of concrete 

filled Steel tubes column and a theoretical design method 

according to en 1994-1-1 euro-4 are presented. The 

investigation has been carried out for and circular CFST 

double skin composite columns beneath axial compression. 

The analytical model is urbanized to forecast the capacity of 

CFST accounting for contact between steel and concrete. The 

results obtained by theoretical computation are validated 

using NASTRAN Multi physics utility tool. The results are 

demonstrated by load carrying capacity table. 
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I. INTRODUCTION 

A composite column is  a  structural element that  uses  a 

combination of structural steel character, pipes or tubes with 

or without reinforcing steel bars and reinforced concrete to 

supply sufficient load delivery capacity to sustain either 

axial compressive loads alone or a permutation of axial 

loads and bending  moments. The interactive and integral 

behaviour of concrete and the structural steel elements 

makes the merged column a incredibly expenditure effective 

and structural efficient member among the wide range of 

structural elements in building and flyover constructions 

 
Fig. 1: Cross-sections of concrete-filled tube 

CFST columns have several advantages over the 

conformist reinforced concrete and structural steel columns. 

Firstly, the concrete infill is restrained by the steel tube. This 

confinement effect enhances the strength and ductility of the 

concrete core circular steel tubes.  Secondly, the concrete 

infill delays local buckle of the steel tube. Thirdly, the 

mutual capacity of the steel and concrete notably increases 

the rigidity and ultimate strength of CFST columns which 

makes them very appropriate for columns and former 

compressive members. Finally, the harden tube serves as 

longitudinal reinforcement and lasting formwork for the 

concrete core, which results in quick construction and major 

saving in resources. The steel tube can also support a 

considerable amount of building and permanent loads prior 

to the pumping of drenched concrete. The in-filled concrete 

effectively prevents the internal local buckling of the steel 

tube so that the fortify tube walls can only buckle locally 

outward of the Indian code such that it can be applied to 

every region efficiently 

II. FINITE ELEMENT MODELLING 

A. Description of the Model 

Short circular cement Concrete filled Steel tube has 

modelled. For the present study, the grade of concrete has 

diverse between 20 to 30MPa and yield strength of steel is 

varies from 210, 240 and 310MPa. The Poisson’s ratio for 

steel is taken as 0.3. The correct simulation of merged action 

among concrete as well as steel tube is the single most 

important factor guiding the performance of the CFT 

column. To model this contact, the normal contact between 

the two resources is provided using resistance, with the 

inner surface of the stiffer steel tube allocation as the rigid 

surface and the external face of the concrete core as the 

slave surface. The coefficient of resistance between the two 

surfaces is selected as 0.25. The boundary condition is that 

fixed at the base of the sample and axially loaded at the top 

of the column sample 

III. MODELLING OF THE SPECIMEN 

All modelling has conducted using NASTRAN finite 

element software. The modelling of columns has done in 

stages i.e. unfilled specimens have modelled as 3D shell181 

and concrete specimens have modelled as element with 

matching geometry. Contact elements are used for 

modelling crossing point between Concrete and Steel. When 

two disconnect surfaces contact each other such that they 

become commonly tangent, they are said to be in contact.  

 
Fig. 2: Showing various properties of the specimen and 3D 

view 
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The model is completed only after meshing them 

appropriately both steel hose and concrete infill are meshed 

of equal sizes to give contact between them incredibly easily 

 
Fig. 3: Model after Meshing of Circular CFST column 

The contact pairs are provided by contact couple 

option. The inner side of the steel tube is selected as 

objective face and contact surface is call infill. The contact 

among concrete infill and brace tube should be such that it 

will always include bonded contact. Once the meshing done, 

contact between the concrete and brace tube needs to be 

customary in order to ensure fused action. Surface to surface 

contact is made. This is done with the help of contact 

administrator. It is shown below 

 
Fig. 4: Model after applying contact elements 

 
Fig. 5: Column at critical section 

A. Steel 

The steel columns used were hot-rolled CHS segments of 

diameters. The permissible D/t ratios of the steel unfilled 

segments are less than the limits precise in EC-1994 and 

thus the impulsive buckling crash of CFT case is avoided. 

Density 7850 kg/m3 

Poisson’s ratio 0.3 

Elastic Modulus 2.01 x 105 N/mm2 

Yield strength 310 N/mm2 

Table 1: Material Property of steel 

B. Concrete 

The concrete infill used for CFST is of M20, M25 and M30 

grades. The proportions obtained by mix design of concrete 

by using IS 10262:1982. 

Density 2500 kg/m3 

Poisson’s ratio 0.18 

Elastic Modulus 25000 N/mm2 

Compressive cube strength 20 N/mm2 

Table 3: Material Property of concrete 

IV. ANALYSIS 

A. Finite Element Method 

For many engineering difficulties investigative solutions are 

not appropriate because of the complication of the material 

properties, the limit conditions and the structure itself. The 

basis of the finite element method is the figure of a body or 

a structure by a grouping of subdivisions called finite 

elements. 

V. NASTRAN 

NASTRAN is a business FEM package having the 

capabilities ranging from a simple, linear, static analysis to a 

complex, nonlinear, transient dynamic analysis. It is 

available in modules. Each module is relevant to specific 

problem. For example, Nastran/Civil is applicable to civil 

structural analysis. The advantage of Nastran compared to 

other competitive software’s is, its availability as bundled 

software of pre, post and a Processor. 

VI. RESULTS AND COMPARISON 

A. Result Comparison with Euro Code 

Sl. 

No 

Do 

(mm) 

to 

(mm) 

Di 

(mm) 

ti 

(mm) 
Do/to 

Pu as per  

EUROCODE4(KN) 

Pu as per 

NASTRAN (KN) 

Grade of 

Concrete 

Yield 

Strength 

1 188.0 4.00 88.00 3.60 47 1692.12 1637.97 30 310 

2 188.0 3.17 88.00 3.00 59.31 1392.96 1334.46 30 310 

3 188.0 3.20 88.00 2.60 58.75 1373.11 1307.20 30 310 

4 188.0 2.03 88.00 1.63 92.61 1028.61 995.69 30 310 

5 168.3 4.00 88.90 3.60 42.07 1217.37 1166.24 25 240 

6 168.3 3.17 88.90 3.00 53.09 990.80 943.24 25 240 

7 168.3 3.20 88.90 2.60 52.59 972.88 941.75 25 240 

8 168.3 2.03 88.90 1.63 82.91 712.70 682.77 25 240 

9 114.0 4.00 58.00 3.60 28.5 706.14 672.25 20 210 

10 114.0 3.17 58.00 3.00 35.96 540.16 522.87 20 210 

11 114.0 3.20 58.00 2.60 35,62 529.39 507.16 20 210 

12 114.0 2.03 58.00 1.63 56.16 344.97 328.41 20 210 

13 78.0 4.00 38.00 3.60 19.50 498.56 482.61 20 210 

14 78.0 3.17 38.00 3.00 24.61 364.70 349.38 20 210 
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15 78.0 3.20 38.00 2.60 24.37 357.40 340.24 20 210 

16 78.0 2.03 38.00 1.63 38.42 212.73 205.92 20 210 

Table 2: Result comparison with euro code

 
Fig. 6: Variation of loads with respect to D/t ratio 

 
Fig. 7: Variation of loads with respect to grade of concrete 

VII. CONCLUSIONS 

In this  work  performance  of  DSCCs  circular columns has 

been elaborately done by theoretical calculations according 

to EC 4 and FE analysis of given specimens has been carried 

out, we can draw the following general conclusions, 

 The results by Nastran show good conformity with the 

euro code 4 (1994) for composite columns 

 As grade of concrete enlarged capacity of CFST 

column is increased with 15 to 20%(table 6.1) 

 The Strength of circular DSCCs columns enhances as 

grade of concrete is increased. 

 Cross-sectional area of the steel tube has the most 

major effect on both the ultimate axial load capacity 

and deformation of column. 

 From the above result and chart it is clear that as the 

ratio of D/t enhance strength is decline 
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